Objectives: Children from Indian and Pakistani (South Asian) and black minority groups have relatively high rates of attendance at accident and emergency (A&E) departments and admissions to hospital in the UK. We examine parents' beliefs and management of childhood asthma that possibly contribute to their greater use of hospital services. Design: Questionnaire survey. Setting: Three London hospitals serving multicultural communities with a high proportion of South Asian subjects. Participants: Parent(s) accompanying 150 children aged 3-9 years with asthma attending asthma clinics and A&E departments. Main outcome measures: White, South Asian and ''other'' ethnic group parents were compared regarding their children's symptoms and asthma in relation to why their children had developed asthma, use of asthma treatments, views about the prognosis of their children's asthma, and their feelings associated with stigma. Results: South Asian more often than white parents stated that they did not give preventers to their children (odds ratio (OR) 0.30; 95% confidence interval (CI) 0.12 to 0.75), that most drugs were ''addictive'' (OR 3.89; 95% CI 1.47 to 10.27), and that medicines could do more harm than good (OR 3.19; 95% CI 1.22 to 8.34). South Asian and ''other'' ethnic groups were more reluctant to tell others about their children's asthma (OR 0.11; 95% CI 0.01 to 1.06 and OR 0.06; 95% CI 0.01 to 0.65, respectively). Conclusion: Cultural perspectives related to ethnicity are key factors in the understanding of asthma management. Health staff should give high priority to eliciting parents' beliefs regarding management of their children's asthma. E thnicity is one of the most important risk factors for asthma and its exacerbation in Britain and elsewhere. [1][2][3][4] [5] [6] In Britain, South Asian and black patients have higher rates of attendance at accident and emergency (A&E) departments, and relative to white patients the prevalence of admissions to hospital is double for South Asian and black patients. 
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We should be careful not to focus on the interpretation of facts in a ''victim blaming'' approach to culture. It has been acknowledged that modern medicine may adopt explanatory models that have been developed by a particular cultural group. 14 15 Many of the views of medicines may have been firmly established over generations, as suggested by Horne and colleagues in a study which demonstrated that Asian university students were less satisfied with ''Western'' medical care compared with ''Western students''. 15 We hypothesised that the beliefs and attitudes of ethnic minorities differ from those of white subjects with regard to stigma, asthma management and attitudes. Hence, we examined parental beliefs about their children's asthma, management and prognosis of the condition, in a sample attending asthma clinics and A&E departments of hospitals located in multi-ethnic areas. Our study had a particular focus on South Asian parents. In this analysis we assess the associations, if any, and effect sizes of risk factors related to beliefs on asthma and its management.
METHODS
The study was conducted in three district general hospitals in three areas of London with a large multi-ethnic population and a high proportion of South Asian (Indian and Pakistani) residents. A clinical specialist advised the fieldworker as to the clinics which parents with children suffering from asthma were likely to attend. At these clinics, all parents of children with asthma aged 3-9 years were invited to participate in the study; very few refused. We decided a priori to focus on three groups of parents: those originating in South Asian countries, white parents and those from ''other'' ethnic minorities in Britain. A short self-completed questionnaire focussed on seven areas: the child's symptoms and asthma severity, use of hospital services, general practitioner (GP) consultations, beliefs about why the child had developed asthma, use of asthma treatments, views about the prognosis of the child's asthma, and parent's feelings about others knowing of their child's problem. The questionnaire was piloted using 10 appropriate clinic cases and adapted accordingly to produce the study version. A Punjabi version of the questionnaire was produced for parents for whom this was their preferred language. Only parents who could both read and write either English or Punjabi were entered into the study; the few parents who did not satisfy this criterion were excluded. In addition, the fieldworker attending the clinic was available to explain any items of the questionnaire that were unclear.
Ethnicity was recorded by self-selection from the responses of the 2001 United Kingdom Census question on ethnic origin. For the analyses ethnicity was categorised as white (British, Irish, any other white background), South Asian/South Asian British (Indian, Pakistani, Bangladeshi, any other South Asian group) and ''other'' (including black Caribbean, black African and those of mixed ethnicity). The gender of the parent who completed the questionnaire (mother or father) was noted.
Statistical methods
The study sample size was determined by assuming that the prevalence of ''felt'' stigma (represented in the questionnaire by a negative answer to the statement ''I would be happy for my friends to know that my child has asthma'') was 25% in the white population and 50% in the parents of South Asian children. This difference could be detected with a two-tail test having 80% power and a significance level of 5% if there were 66 cases per group or 132 in all. In the event we recruited 150 cases.
Questionnaire items were dichotomised and analysed using forward stepwise multiple logistic regression. They covered issues related to parental views and beliefs about their child's asthma, about asthma medication received, about managing their child's asthma, about the use and consequences of the prescribed drugs, and parental attitudes and behaviour about asthma and its management in relation to other people in the community. The main explanatory factor in the analysis was ethnicity. We also included as explanatory variables in the analysis the child's age, gender, frequency of the child being woken by symptoms (more than once a week or not), the parent's level of education (post-secondary or not), the parent's gender and the location of the hospital. Frequency of the child being woken by symptoms was used as a proxy for severity of asthma and further analyses were conducted in which use of A&E services in the previous 12 months was chosen as an alternative proxy for asthma severity to assess the consistency of our findings.
RESULTS
Altogether 150 questionnaires were completed. The mother completed the questionnaire for 117 children, the father for 27, and both parents together for five. Table 1 shows the main characteristics of the children and their parents. The 41 South Asian parents comprised 22 of Indian origin, nine of Pakistani origin, two of Bangladeshi origin and eight from other South Asian groups. Of the 42 parents from ''other'' ethnic groups, 17 were black African, 11 black Caribbean and 11 of mixed ethnicity. Nearly two thirds of the fathers and mothers who completed the questionnaire had received post-secondary education. The children showed a wide range of asthma severity according to the frequency of waking at night with breathlessness. More than half (57.4%) of the children had been taken to A&E as a result of wheezing or asthma at least once in the previous 12 months. Tables 2-4 display the results from the stepwise multiple linear regression analyses. Odds ratios are shown by each significant variable; these are independent of the other potential explanatory variables. Table 2 shows the significant factors in the responses to the questionnaire items on beliefs about asthma as a disease. South Asian parents were more likely to believe that their child had asthma. These parents also showed greater confidence during an attack of asthma that their child would get better from their condition. Those of ''other'' ethnicity were more likely to agree that their child's asthma was largely out of control and that faith was more important.
Regarding treatment for asthma in the previous 12 months, 133 (97.1%) of the parents said that their children were prescribed b-agonist inhalers (relievers), 134 (98.5%) corticosteroid inhalers (preventers) and 57 (38.0%) oral corticosteroids. The factors influencing the statements regarding the treatment of asthma are shown in table 3. Those of ''other'' ethnicity were more likely to have worries about the drugs prescribed for their child's asthma. Respondents of South Asian ethnicity were less likely to try to give their child the preventer medication every day, as were those of ''other'' ethnicity. South Asian parents were more likely to agree that most medicines were addictive, as were those of ''other'' ethnicity, and agree with the statement ''medicines can do more harm than good''. Table 4 shows the findings on parents' use of hospital emergency services and GP services in the event of their child having an asthma attack. Those of South Asian ethnicity were much more likely to believe that better help and support was available through the hospital than from their GP. Parents with post-secondary education were more likely to be dissatisfied with their GP's initial explanation of their child's asthma treatment. Families in which the child concerned had frequent waking with breathlessness brought on by asthma were more likely to take the child straight to A&E.
Interactions with friends, family and the wider community showed some patterns related to ethnicity and parental education. South Asian parents were less likely to agree that they would be happy about their friends knowing that their child had asthma (as hypothesised by the sample size calculation), as were parents of ''other'' ethnicity. Parents with post-secondary education were less concerned about this. Those of ''other'' ethnicity were less happy about their relatives knowing of their child's asthma, but this greater reticence did not seem to apply to the South Asian parents. Ethnicity did not seem to be linked to whether the parent objected to their child using an inhaler in public, although those with post-secondary education were less concerned about what others thought.
The additional analyses using the number of visits to A&E in the previous 12 months as the proxy for asthma severity produced similar findings to those described above.
DISCUSSION
In comparison with white parents, the South Asian and ''other'' ethnic groups, predominantly black African and black Caribbean, more often stated that they did not give preventer medication to their child as prescribed and more frequently expressed the view that most medicines are addictive. The South Asian parents more often than the other two groups expressed the belief that their child would get better from their asthma, and compared with the parents in the white and South Asian groups, those of ''other'' ethnicity more frequently endorsed the opinion that their child's asthma was out of control. More South Asian parents believed that medicines could do more harm than good. Those of ''other'' ethnicity expressed concern about the drugs prescribed for their child's asthma.
Parents of ''other'' ethnicity without post-secondary education were more reluctant to tell others about their child's asthma. The only indication that the provision of primary care services may be less satisfactory for South Asian parents than for those of white or ''other'' ethnicity was that they were more satisfied with the service received from hospital than from their GP. It is possible that the GPs involved with the South Asian parents might have been less experienced in the management of childhood asthma than the GPs with whom the white families were registered, leading South Asian parents to have greater confidence in hospital services. All the differences described above showed large effect sizes. Our findings endorse the underlying model that ethnic groups differ in the social meanings they attribute to asthma. This is demonstrated in our study in relation to beliefs about fate and the interpretation of the nature of asthma. It is also demonstrated in the meaning attributed to prescribed treatments as shown by the differential concerns between ethnic groups expressed about prescribed drugs, about the use of preventer medication, about the belief that medicines may be addictive and about their potential to do more harm than good.
Approximately 20% of the children in our sample had moderate or severe asthma based on parents' reports of the frequency of waking with breathlessness. In the previous year 60% had attended A&E for asthma. Most children in our study were prescribed b-agonists and corticosteroid inhalers, and almost 40% of the parents reported that their children had been prescribed oral corticosteroids. A recurrent theme in the literature is the persistence of ethnic differences in the rates of attendance at A&E departments for acute asthma episodes regardless of the treatment received and with adjustment for a series of socio-demographic factors. 2 3 5 However, attribution of the difference to socio-economic factors and less developed approaches to cope with crises have also been documented. 16 We aimed to keep the questionnaire short and did not include economic measures, but the large effect size found in our study (2.58) would make it unlikely that an additional socioeconomic question would have explained our results. In most studies the researchers should endeavour to keep the questionnaire short and relevant to the participants.
Adherence to asthma management in some ethnic minority groups has been shown to be poor. [17] [18] [19] Social cognition models state that some individuals in ethnic minority groups have strong beliefs that impact on the interpretation of information and behaviour. [19] [20] [21] From this theoretical framework our findings suggest that parents from ethnic minorities would hold beliefs that may greatly influence the management of their children's asthma. Horne and Weinman found that the difference in scores between necessity and concerns using the Beliefs about Medicines Questionnaire was the strongest predictor of adherence to treatment. 19 Parents from non-white ethnic groups in our study more frequently stated concerns about the safety and addiction potential of asthma drugs in the treatment of chronic conditions in concordance with the findings from a qualitative study. 11 This could be the reason why more parents of the two non-white ethnic groups may have recognised that they did not provide the preventer medication as prescribed and that parents of ''other'' ethnicity expressed concern about the asthma drugs prescribed. As poor adherence to asthma treatment may be a lost opportunity for health gain and an inefficient use of resources, we would advise, based on our results, that health care providers discuss with parents and older children their concerns in relation to the management of asthma, especially in those from ethnic minorities. Intentional non-adherence may be high in ethnic minorities in the UK because of their cultural perspectives. Two studies to reduce unscheduled asthma care in multi-ethnic communities in Britain demonstrated a beneficial effect in the management of asthma, but in both studies there was concern that the effect was less noticeable in those from ethnic minorities. 22 23 This would indicate that any educational package should include a cultural perspective that would be relevant to those from ethnic minorities. Such an approach has been tried in a small study involving Afro-Caribbean and Hispanic groups in the United States. The findings look promising, but the programme is resource intensive as it involves three 1 h sessions. 24 Parents of ''other'' ethnicity were prone to indicate that faith is an important coping mechanism regarding their child's asthma, while those from the South Asian group were confident that their child would get better. In conjunction with their views about asthma management, these beliefs would suggest that parents from ethnic minorities have views about asthma that perceive its outcome as independent of treatment. Our findings were around cultural rather than educational level issues because none of the variables related to management or outcome of asthma were associated with the parental educational level. However, it is possible that other socio-economic factors might also play a role in influencing parent behaviour concerning the management of their children's asthma. There is much less research on cultural barriers to appropriate care in relation to the subjects' beliefs that by being proactive they could modify the prognosis of a disease. 15 Parents from ethnic minorities in our study expressed reliance on destiny, faith and optimism more frequently than white parents. From this perspective our study supports the contention that asthma management could be improved by developing confidence in parents from ethnic minorities that they are able to cope with their children's asthma. 25 26 A finding of great concern from our study is the reluctance of parents to share issues related to their children's asthma with others. This same reluctance was found to be associated with a lack of post-secondary educational level. These attitudes are paralleled in studies of Indian mothers who expressed concern and denial when confronted with a diagnostic label of asthma. 27 The degree of stigma attached to asthma may be greater among those of lower educational level and may explain the lack of consistency of findings on the prevalence of asthma in South Asian in comparison to other ethnic communities. 12 28-31 Findings of the association between ethnicity and the excess admission to hospital and use of A&E departments are more consistent. 1 7-10 We acknowledge that cultural differences occur among Pakistani and Indian families. In our sample the majority of South Asian participants had a relatively low level of education (the socio-economic proxy measure) and were therefore likely to comprise less advantaged groups in the population, who retain stronger cultural beliefs. Relating to this, three-quarters of South Asian respondents were born outside the UK (table 1) .
Our study was restricted to a population receiving care from specialised hospital services and A&E departments and therefore does not represent the population with asthma in the community but a subgroup under hospital care. Our study has the advantage of focussing on children with more serious asthma already receiving care. It has the disadvantage that we cannot extrapolate our findings to the general population in which the percentage of severe cases of asthma is usually low, for analysis. It provides a sample of parents well aware of their child's asthma, concerned about the condition and managing the asthma.
In this study, due to the sample size relatively large effect sizes were required in order to identify statistically significant explanatory variables. For some items of the questionnaire, inspection of the p values shows that a number of variables were of marginal statistical significance. However, with many of the items the effect of ethnicity was evident, pointing to consistent findings regarding the importance of ethnic group.
In conclusion, our study has uncovered possible mechanisms that may act as barriers to the management of asthma, especially in South Asian and other ethnic minorities. These barriers are related to beliefs that asthma medicines may be more harmful than beneficial, that the outcome of asthma is more subject to faith and chance than to the usefulness of treatment, and that asthma in children generates unacceptable stigma. Higher rates of admission to hospitals and attendance at A&E of children from ethnic minority groups in comparison to white patients may be reduced by a management strategy that takes into account the differences in beliefs about asthma and its treatment.
What is already known on this topic Radiological findings in cyclical administration of intravenous pamidronate in children with osteoporosis A 5-year-old boy with moderately severe osteogenesis imperfecta and spontaneous fractures was treated with serial courses of intravenous pamidronate. Pamidronate is a second-generation bisphosphonate drug that binds strongly to bone mineral and interferes with bone remodelling by slowing osteoclastic bone resorption. It is used in a cyclic dosage of 1 mg/kg/day intravenously on 3 successive days at 4-monthly intervals. A radiograph of the knee after treatment showed a pattern of parallel dense metaphyseal lines ( fig 1A) .
A 16-year-old boy with camptodactyly coxavara arthropathy pericarditis syndrome (C-CAP syndrome) also had osteoporosis (Z score 24) with associated spontaneous fractures. After several courses of intravenous pamidronate a radiograph of his knee showed a pattern of parallel dense metaphyseal lines similar to those of the first child but much more closely packed because of less bone growth between courses of the drug in this older patient ( fig 1B) .
The value of bisphosphonate administration in paediatric patients for the treatment of osteoporosis and osteogenesis imperfecta has been reported. [1] [2] [3] We present the radiographic finding of parallel dense metaphyseal lines in two children treated with cyclical intravenous pamidronate. As reported by others, the number of lines corresponded to the number of treatments received and the separation of the lines was determined by the age of the child and the rate of growth of the bone imaged. A 16-year-old boy with camptodactyly coxavara arthropathy pericarditis syndrome (C-CAP syndrome) and osteoporosis who had cyclic treatment with biphosphonates. AP radiograph of the knee shows dense parallel bands in distal femoral and proximal tibial and fibular metaphyses. Lines are closer to each other than seen in the younger boy.
